ERGONOMICS 


INTERNATIONAL JOURNAL DEVOTED TO THE 
SCIENTIFIC STUDY OF HUMAN FACTORS IN RELATION 
TO WORKING ENVIRONMENTS AND EQUIPMENT 

DESIGN 


The Official Publication of the 
ERGONOMICS SOCIETY 


NEDERLANDSE VERENIGING VOOR ERGONOMIE 
and 
INTERNATIONAL ERGONOMICS ASSOCIATION 


VOLUME 23 


avene ] FLaMwaN 


f= 


ss 


Published by 


TAYLOR & FRANCIS LTD 


4 JOHN STREET LONDON WC1N 2ET 


Department of Physiology and 


Department of Human Sciences 
University of Technology 
Loughborough, Leicester LE11 3TU 


Australia: 


Canada: 


Denmark: 


France: 


Germany: 


ULK= 


Japan: 


Netherlands: 


Norway: 


Sweden: 


Switzerland: 


US.A.: 


University Medical School 


Nottingham NG7 2UH 


ERGONOMICS 


General Editor 
R. GOLDSMITH 
Department of Physiology, Chelsea College, 
Manresa Road, London SW3 6LX 
Psychology Editor 
P. SHIPLEY 
Department of Occupational Psychology 
Birkbeck College 
University of London 
Malet Street 
London WCIE 7HX 


Physiology Editor 
J. M. PATRICK 


Pharmacology 


Clifton Boulevard 


Book Reviews Editor 
J. SPENCER 
Department of Applied Psychology 
University of Wales 
Institute of Science and Technology 
Penylan, Cardiff CF3 7UX 


Applications Editor 
I. A. R. GALER 


Editorial Board 

Professor G. M. Bupp, Commonwealth Institute of Health, Environmental Health 
Subsection, University of Sydney, New South Wales, 2006. 

Professor K. A. Provins, Deputy Vice-Chancellor, The University of Adelaide, G.P.O. Box 
498, Adelaide, 5001. 

Professor T. M. FRASER, Director, Centre for Occupational Health and Safety, University of 
Waterloo, Waterloo, Ontario, N21 3G1. 

Professor R. J. SHEPHARD, Department of Preventive Medicine and Biostatistics, University 
of Toronto, Toronto, MSS 1A8. 

Professor P. O. FANGER, Laboratory of Heating and Air Conditioning, Technical 
University of Denmark, Building 402 A, DK 2800 Lyngby. 

Professor B. Metz, Centre d’Etudes Bioclimatiques (CNRS), 21 rue Becquerel, 67087 
Strasbourg. 

Professor Dr.-Ing. W. ROHMERT, Institut fiir Arbeitswissenschaft der Technischen 
Hochschule Darmstadt, Petersenstrasse 30, D-6100 Darmstadt. 

Dr. I. BRown, MRC Applied Psychology Unit, 15 Chaucer Road, Cambridge CB2 2EF. 

Dr. J. Cores, Respiratory Exercise Laboratory, University Department of Occupational 
Health, 84 Claremont Place, Newcastle upon Tyne. 

Professor P. R. Davis, Department of Human Biology and Health, University of Surrey, 
Guildford, Surrey GU2 5XH. 

Professor M. OsHIMA, Institute of Medical Electronics, Faculty of Medicine, University of 
Tokyo, Hongo, 7-3-1 Bunkyo-ku, Tokyo. 

Dr. Y. SuZuKI, Institute for Sports Science and Medicine, Amateur Sports Association of 
Japan, 1-1-1 Jinnan, Shibuya-ku, Tokyo. 

Dr.F.van Nes, Institute for Perception Research, P.O. Box 513, 5600 MB Eindhoven. 

Dr. TARALD O. KvALseTH, Section of Industrial Management, University of Trondheim— 
Norwegian Institute of Technology, N-7304 Trondheim-NTH. (Temporary address: 
Department of Mechanical Engineering, University of Minnesota, 125 Mechanical 
Engineering, 111 Church Street SE, Minneapolis, Minnesota 55455, U.S.A,). 

Professor Utr ABerG, Royal Institute of Technology, S-100 44 Stockholm. 

Dr. T. IVERGARD, Ergonomilaboratoriet AB, F6ér forskning och konsultation, Renstiernas 
gata 12, S-11631 Stockholm. 

Professor Dr. med. E. GRANDJEAN, Institut fiir Hygiene und Arbeitsphysiologie, ETH- 
Zentrum, CH—8082 Zurich. 

Professor A. LIND, School of Medicine, Department of Physiology, Saint Louis University, 
1402 South Grand Boulevard, Saint Louis, Missouri 63104. 

Dr. K. B. PANDOLF, Chief, Physiology Branch, Military Ergonomics Division, Department 


of the Army, U.S. Army Research Institute of Environmental Medicine, Natick 
Massachusetts 01760. : 


Subscription Information 


USA. Canada and Mexico (air-freight): annual subscription (payable in advance). $1 70-00; per part $1800 (surface post paid). Air-freighted to the 
USA and mailed from Jamaica. New York. by Publications Expediting Inc.. 200 Meacham Avenue. Elmont. New York | 1003. Second oe 
postage paid at Jamaica. New York. US subscribers should send order and cheque (in favour of Taylor & Francis Ltd) to Account 04 810 879 
Bankers Trust Company. P.O. Box 9137. Church Street Station. New York. N.Y. 10049. USA. _ 


Japan (accelerated surface post): apply to exclusive agents. Kinokuniya Company aky 5 injuk ildi : 
J H s. ye pany Ltd.. Odakyu West Shinjuk - atsudé 
|-chome. Shibuya-ku, Tokyo 151. Japan. Telex: 2322535 KINOJL. oe ae eee ee 


Federal Republic of Germany (surface post); annual subscription (payable in advance). DM 246-00: per part DM 26-00 (surface post paid) 
Subscribers in F.R. Germany should send order and cheque (in favour of Taylor & Francis Ltd) to Account No. 073/6686. Deutsche Bank AG. 
BLZ 500 700 10, Postfach 2623. Rossmarkt 18, 6000 Frankfurt/Main 1. ps pe 


UK and rest of the world (surface post): annual subscription (payable in advance), £56-00: per part £6:00 (surface post paid) 


Published monthly by Taylor & Francis Ltd, 4 John Street, London WCIN 2ET. U.K. Telex: 858540. 
Printed by Taylor & Francis (Printers) Ltd. Rankine Road. Basingstoke. Hampshire RG24 OPR. UK. 


( 1980 Taylor & Francis Ltd. ISSN 0014 0139. 


Page 


29 


37 


49 


=) 


65 


a9 


85 


87 


89 


9] 


103 


123 


CONTENTS OF VOLUME 23 
NUMBER 1—JANUARY 1980 


An Appreciation: Ivan D. Brown. By R. Gotpsmitu, R. G. SELL and 
S. A. Lewis. 


Major conceptual problems in the systems management of human factors / 
ergonomics research. By K. B. DE GREENE. 


A comparison of isometric strength and dynamic lifting capability. By 
A. GarG, A. Mitar and S. S. AsFour. 


Circadian performance differences between morning and evening ‘types’. 
By J. A. Horne, C. G. Brass and A. N. Pettitt. 


Static lifting strength and maximal isometric voluntary contractions of back, 
arm and shoulder muscles. By J. W. Yates, E. KAmon, S. H. RODGERS 
and P. C. CHAMPNEY. 


Maximum voluntary strengths of male adults in some lifting, pushing and 
pulling activities. By D. Warwick, G. Novak, A. SCHULTZ and M. 
BERKSON. 


Oral temperature, circadian rhythm amplitude, ageing and tolerance to shift- 
work. By A. REINBERG, P. ANDLAUER, P. GUILLET, A. NICOLAI, N. VIEUX 
and A. LAPORTE. 


The effects of R-S interval duration on serial choice reaction time: prepara- 
tion time or response monitoring time? By P. RABBITT. 


Female hand dimensions and guarding of machines. By B. T. Davies, A. 
ABADA, K. BENSON, A. CouRTNEY and I. MINTO. 


Memoranda. Continuous field monitoring of deep body temperature from 
the skin surface using subject-borne portable equipment. Some preliminary 
observations. By P. Smitu, G. Davies and M. J. CHRISTIE. 


Editors’ Acknowledgement. 


Notice. 


NUMBER 2—FEBRUARY 1980 


Occupational workload of Indian agricultural workers. By P. K. Nac, N.C. 
SEBASTIAN and M. G. MAVLANKAR. 


Conferencing and teleconferencing in three communication modes as a 
function of the numter of conferees. By G. P. KRUEGER and A. CHAPANIS. 


Effect of running velocity on external mechanical power output. By T. 
FukunaGa, A. Matsuo, K. YUASA, H. Fusimatsu and K. ASAHINA. 


Page 
137 


147 


157 


167 


179 


185 


191 


213 


pai 


1p 9| 


247 


263 


CONTENTS OF VOLUME 23 
Evaluating pictographs using semantic differential and classification 
techniques. By J. P. Caron, D. G. JAMIESON and R. E. DEwar. 
Transfers of mechanical energy within the total body and mechanical 
efficiency during treadmill walking. By M. R. PIERRYNOWSKI, D. A. 


WINTER and R. W. NORMAN. 


Attenuation of cardiac frequency startle acceleration by prior work or heat 
load elevation. By J. D. Brooke, M. HopGson and R. B. WALKER. 


Spring and Autumn daylight saving time changes: Studies of adjustment in 
sleep timings. mood, and efficiency. By T. H. Monk and L. C. APLIN. 


A comparison of hand anthropometry of females in three ethnic groups. 
By B. T. Davies, A. ABADA, K. BENSON, A. CourTNEyY and I. MINTO. 


Book reviews. 


NUMBER 3—MARCH 1980 


Alcohol effects on driver performance under conditions of divided 
attention. By N. BREwer and B. SANDOw. 


On human response to prolonged repeated whole-body vibration. By 
H. SEIDEL, R. BASTEK, D. BRAUER, CH. BUCHHOLZ, A. MEISTER, A.-M. METZ, 
and R. ROTHE. 


An ergonomic appraisal of educational desks. By D. S. Hira. 


The effects of tyre type on driving speed and presumed risk taking. By 
W. T. WILSON and J. M. ANDERSON. 


Catecholamine excretion rates and occupation. By D.A. JENNER, V. REYNOLDS 
and G. A. HARRISON. 


Search for noisy coloured tracks camouflaged by noisy coloured backgrounds. 
By E. C. POULTON and R. S. E>warps. 


The effects of changes in driver perception on rural curve negotiation. By 
D. Suinar, T. H. ROCKWELL and J. A. MALECKI. 


Search for noisy tracks camouflaged by noisy backgrounds in colour or black 
and white. By E. C. POULTON and R. S. Epwarps. 


Book reviews. 
Memorandum. 
Notice. 


Corrigendum. 


Page 
305 


319 


341 


351 


pa? 


369 


379 


387 


401 


405 


407 


409 


417 


425 


437 


469 


CONTENTS OF VOLUME 23 
NUMBER 4—APRIL 1980 
A geometrical model for the representation of seat-belt fitting problems. 
By J. A. SEARLE, R. N. Harpy and C. M. HASLEGRAVE. 


Job performance aids: Evaluation of design alternatives via network simulation. 
By R. J. SMILLIE and M. A. Ayous. 


Konzeptive Ergonomie: Friiherkennung von Sichtbeschrankungen mit Hilfe der 
Ergoskopie. Von H.-J. WINDBERG. 


The relationship between maximum isometric strength and intramuscular 
circulatory occlusion. By W. S. BARNES. 


An evaluation of six configurations of the railway crossbuck sign. By J. G. 
ELLs, R. E. Dewar and D. G. MILLoy. 


Language dominance, spare capacity and perceived effort in bilinguals. By 
S. Dornic. 


Cardiac responses to demanding mental load. By M. Hitcuen, D. A. BRODIE 
and J. B. HARNESS. 


An experimental study of flowcharts as an aid to identification of procedural 
faults. By J. B. BRooke and K. D. DuNCcAN. 


Equipment note. A tracking task used for the simulation of manual metal arc 
welding. By B. E. TREepRE and J. C. COLLINS. 


Book reviews. 


Corrigendum 


NUMBER 5—MAY 1980 


Cardiopulmonary responses to arm exercise performed in various ways. By 
U. DANIELSSON, S. GRAMBO and L. WENNBERG. 


The physical workload involved in parcel handling. By B. PEACOCK. 


The process of habituation to treadmill walking at different velocities. By 
J.C. WALL and J. CHARTERIS. 


Anthropometric profile of the British car driver. By C. M. HASLEGRAVE. 
Cardiac frequency during stepping exercise and during treadmill walking as 


guides to the Harvard Pack Index of physical fitness. By S. M. DONALDSON, 
G. R. JoHNSON, M.J. CAMPBELL, D. L. EVANS, M. J. SAUNDERS and J. E. Cores. 


Page 
475 


485 


501 


507 


a21 


325 


527 


543 


549 


pe 


571 


579 


591 


597 


605 


613 


CONTENTS OF VOLUME 23 


Determination of patterns of human body measurements by use of partial 
correlations. By T. P. HUTCHINSON and C. M. HASLEGRAVE. 


Predicting the effects of vibration frequency and axis, and seating conditions on 
the reading of numeric displays. By C. H. Lewis and M. J. GRIFFIN. 

Equipment note. Continuous, unobtrusive, performance and _ physiological 
monitoring of industrial workers. By J. L. KNiGuT, Jr., L. A. Geppes and 
G. SALVENDY. 

The Ergonomics Society. Annual Conference 1980. Abstracts of Papers. 

Book reviews. 

NUMBER 6—JUNE 1980 
Editorial 
Human physical performance and cardio-circulatory responses to hot 


environments during sub-maximal upright cycling. By Y. SuZUKI. 


A reassessment of a running test as a measure of cardiorespiratory fitness. 
By W.S. My es, T. E. BRown and J. I. Pope. 


Anxiety as a factor in underwater performance. By J. D. Mears and P. J. 
CLEARY. 


Influence of air flow and skin temperature on sweating at the onset, during and 
following exercise. By C. T. M. Davies. 


Metabolic cost of walking at different speeds with axillary crutches. By A. K. 
Guosh, D. N. TIBAREWALA, S. R. DasGupta, A. Goswami and S. GANGULI. 


Motor performance in relation to control-display gain and target width. 
By L. Buck. 


Human circadian rhythms in heart rate response to a maximal exercise stress. 
By C. J. COHEN. 


Book reviews. 


NUMBER 7—JULY 1980 


Mood and achievement in a difficult driving task. By C.-P. APPEL, 
A.-C. BLoMkvistT, L.-O. PERSSON and L. SJOBERG. 


Self-paced hard work comparing men and women. By W. J. Evans, F. R. 
WINSMANN, K. B. PANDOLF and R. F. GOLDMAN. 


Page 
623 


635 


643 


655 


667 


679 


685 


687 


707 


‘pA 


741 


751 


763 


781 


797 


809 


817 


CONTENTS OF VOLUME 23 


The influence of ship motion on manual control skills. By P. McLeop, 
C. PouLTON, H. pu Ross and W. Lewis. 


Sex differences in acclimation to a hot-dry environment. By Y. SHAPIRO, K. B. 
PANDOLF and R. F. GOLDMAN. 


Speech feedback for touch-keying. By L.H. NAKATANI and K. D. O’ConNor. 


Arm positioning in manual tasks. An electromyographic study of localized 
muscle fatigue. By P. HERBERTs, R. KADEFORS and H. BROMAN. 


The specificity of endurance training on muscular power and muscle fibre 
size. By S. H. ConsTABLE, R. L. CoLitns and G. S. KRAHENBUHL. 


Book reviews. 


NUMBER 8&—AUGUST 1980 


Preface. 


From theory to national application—A Finnish experiment. By A. KOSKELA, 
I. KUORINKA and J. SAARI. 


The organization and execution of work environmental projects in a Norwegian 
industrial company. By A. AARAS and R. H. WESTGAARD. 


Ergonomic systems design in two maintenance departments. Theory and 
practice. By J. A. LANDEWEERD and D. P. ROOKMAAKER. 


From field operators to central control room operators. An integrated 


educational, research and consultancy approach. By T. M. J. LENIOr, 
J. E. RiyNsporp and L. H. J. M. VERHAGEN. 


Means of improving a tractor driver’s working posture. By L. SJ@FLOT. 


Ergonomics in intensive care. Applying human factors data to the design and 
evaluation of patient monitoring systems. ByI.A.R.GALER and B. L. Yap. 


Ergonomics methodology—an obstacle or promoter for the implementation of 
ergonomics in industrial practice? By K. Nort. 


Educational programmes in ergonomics. A world-wide profile. By R. G. 
PEARSON. 


Success and failure in implementing changes in job design. By R. G. SELL. 


Factors influencing the application of ergonomics in practice. By B. SHACKEL. 


Page 
821 


827 


855 
857 


881 


893 


909 
921 


935 


947 


949 


955 


961 


O77 


987 


995 


1013 


CONTENTS OF VOLUME 23 


Factors influencing the implementation of ergonomics: An empirical study 
based on a psychophysical scaling technique. By T. O. KVALSETH. 


Abstracts. 


NUMBER 9—SEPTEMBER 1980 


Introduction. 


Dialogues and language—can computer ergonomics help? By B. SHACKEL. 


Dialogue design implications of task allocation between man and 
computer. By K. D. EASON. 


The problems the programmer faces. By T. R. G. GREEN, M. E. SIME and M. J. 
FITTER. 


Communicating with dialogues. By T. STEWART. 
Trends in graphics. By T. H. PENNIALL. 


Conversing with computers—the dream and the controversy. By M. 
BALLANTINE. 


NUMBER 10—OCTOBER 1980 
An appreciation: Dr. H. P. Ruffell-Smith, 1911-1980. By R. GOLDSMITH. 


Additional considerations concerning the effects of ‘warm’ and ‘cool’ wall 
colours on energy conservation. By T. C. Greene and P. A. BELL. 


Determination of the functional residual capacity during exercise. 
By A. Kiers, TH. W. VAN DER Mark, M. G. WoLDRING and R. PESET. 


Multi-modal information processing for visual workload relief. By 
M. W. Burke, R. D. GiLson and R. J. JAGACINSKI. 


Physical fitness and mental performance during and after work. By 
H. SJOBERG. 


Physiological responses to weight lifting in different planes. By S. Kumar. 


Flight-deck automation: promises and problems. By E. L. Wiener and 
R. E. Curry. 


Book reviews. 


Page 
1019 
1033 


1047 


1057 


1093 


1099 


1101 


1117 


1129 


1137 


1147 


1151 


1161 


L173 


1179 


1187 


CONTENTS OF VOLUME 23 


NUMBER 11—NOVEMBER 1980 


Movement control characteristics of aiming responses. By L. G. CARLTON. 


Psychophysiological effects of repetitive tasks. By A. WEBER, C. FUSSLER, J. F. 
O’HANLON, R. GIERER and E. GRANDJEAN. 


The effects of deprivation of cigarette smoking on psychomotor 
performance. By N. W. HEIMstTRA, J.J. FALLESEN, S. A. KINSLEY and N. W. 
WARNER. 


Experimental studies of flowchart use at different stages of program 
debugging. By J. B. BROOKE and K. D. DuNCAN. 


Book reviews. 


NUMBER 12—DECEMBER 1980 


Obituary: IsoBEL E. M. SLADE. 


Heart rate variability in relation to psychological factors. By O. ROMPELMAN, 
W.H. A. VAN KAMPEN, E. BACKER and R. E. OFFERHAUS. 


A comparison of colour and visual texture as codes for use as area symbols on 
thematic maps. By R. J. PHILLIPs and L. Noyes. 


The effect of handgrip span on isometric exercise performance. By J. S. 
PETROFSKY, C. WILLIAMS, G. KAMEN and A. R. LIND. 


A cost analysis method of establishing training criteria. By S. L. JOHNSON. 


The relation between performance in a throwing task and work-induced 
activation. By A. D. B. Evans and T. REILLY. 


The influence of vehicle type on the estimation of velocity while driving. By 
M. L. MATTHEWS and L. R. Cousins. 


Ear muff acceptance among sawmill workers. By E. P. LHUEDE. 


Memory overload or expectancy effect? ‘Hysteresis’ revisited. By R. A. 
GOLDBERG and M. R. STEWART. 


Index of Authors (with the Titles of the Papers). 


-Index of Book Reviews 


rn. 
ee) 
eae, Yor 


Lo Vin OP ah eee 
A> ¥, oh ee 


tds) es winds Tie WEG 
* the 
hia #2 
7% 


iat jéz0 dius yeas rt a 


PT had wing ¢ Tee 


; ‘i. sue? ohhh i re Ls » Mae bens 0, a 

— ad - - is eid he ie ut ems wine Pea ” hina 
: a ae 

At yi re i or tes nv es atl 


ak 


4 


; = y fea " a 
rite » bye 5 gu i ie nh: Za 4) ¢ — ineg ig vi mT en 
| a Pe kak ont ae it 


9 
he 


"rh seal 


